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© METHOD OF REMOVING ORGANIC COATING. 



© A method of removing organic coating which is very effective in removing photoresist films in a process of 
manufacturing semiconductor devices. The organic film is removed by treating a substrate (32) on which a 
photoresist film (31) is formed in a wet-type processing vessel (34) which is filled with a processing liquid such 
as a mixture of sulfuric acid and hydrogen peroxide water, or in an ozone processing vessel (34) filled with a 
liquid obtained by adding ozone or ozone water to ultra-pure water after the dry processing of the substrate with 
ozone or oxygen plasma. 
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FIELD OF THE INVENTION 

The present invention relates to a method for removing an organic film, and in particular to a method for 
removing a photo resist film, i.e. an organic macromolecular compound, used in manufacture of semicon- 
5 ductor device by photolithography without damaging the semiconductor device. 

BACKGROUND ART 

In a process for manufacturing a semiconductor device such as IC, LSI, etc., an organic photosensitive 

10 macromolecular compound is coated on a semiconductor substrate such as silicon or a glass substrate in 
order to form a fine electric element or circuit, and it is exposed to ionizing radiation such ultraviolet ray 
through a photo mask where a pattern such as a predetermined circuit is formed. Then, the photo resist is 
developed, and a positive or negative circuit pattern is prepared on the photo resist on the substrate, and a 
film is formed on a substrate without the photo resist by CVD, sputtering, etc. Or, chemical etching, RIE 

75 (reactive ion etching), diffusion by heating impurity element, or ion implantation are performed. After a 
series of processings are completed, the film of photo resist on the substrate is removed by chemical 
processing. In a process for manufacturing IC and LSI, after various processings by coating such photo 
resist, the photo resist film is removed not only by a single procedure but by several procedures. 

To remove the photo resist film, various methods are adopted, and it is necessary to completely 

20 remove the photo resist film because the subsequent processes may be affected adversely if the removal 
of the photo resist is incomplete. Particularly, in case line width of a circuit of semiconductor device to be 
formed is finer because of the introduction of higher integration of the semiconductor device in recent 
years, the influence of residue of the photo resist film becomes bigger than a case with lower integration, 
and it is necessary to remove it completely. 

25 Various methods are employed for the removal of the photo resist film, including a wet method using a 
chemical solution and a dry method using oxygen plasma. 

In a wet method for removing photo resist film, sulfuric acid is normally used, and it is generally 
practiced to mix it with hydrogen peroxide to increase oxidizing ability of the sulfuric acid. 

In case the photo resist film is removed using a mixed solution of sulfuric acid and hydrogen peroxide, 

30 a chemical solution such as sulfuric acid attached on the film is removed after the removal of the photo 
resist film, and ultra pure water is used for removing and cleaning the residue. 

To remove an organic film by a normal wet method, a plurality of wafers 2 with organic films 1 formed 
on them are accommodated in a wafer cassette 3, and this is immersed for a certain period time in a 
processing tank 5 filled with a processing solution 4 such as a mixed solution of sulfuric acid and hydrogen 

35 peroxide as shown in Fig. 1 (A). Then, it is immersed in a rinse tank 6 with ultra pure water to remove 
chemical solution attached on the substtrate or residue of the photo resist film. There are many types of 
rinse tank, while an overflow type tank is widely used and the rinse tank is provided with an ultra pure water 
inlet 7 and an outlet 8 for the solution. 

In the removal of the photo resist film by the mixed solution of sulfuric acid and hydrogen peroxide, 

40 oxidizing decomposition of the photo resist film by oxygen generated through decomposition of hydrogen 
peroxide plays an important role. To maintain oxidizing ability of this mxied solution, it is necessary to 
replenish a new solution by removing sulfuric acid and hydrogen peroxide, which have been consumed by 
oxidizing decomposition of the photo resist film and have decreased concentration. 

A method has been proposed as the Japanese Patent Publication No. 52-12063, by which ozone is 

45 supplied to sulfuric acid to remove the photo resist film in order to obtain the same effect without 
processing of waste solution with its removing ability or without the procedure to replenish the solution. 

In case of a normal photo resist film, it is possible to remove the photo resist film by the introduction of 
ozone into sulfuric acid as described above. In some cases, however, when reactive ion etching is 
performed or high concentration arsenic is used by ion implatation for doping of impurities to semiconduc- 

50 tor, the photo resist film is not removed completely and residue remains. In case high energy ions are used 
in ion implantation method, arsenic and others used in the ion implantation may chemically react with the 
photo resist, and the photo resist film may be turned to a substance, which is not easily oxidized. As the 
result, oxidizing decomposition is prevented because of the processing solution. 

The sulfuric acid used for the processing of the photo resist film has high concentration, and the ratio of 

55 water in the procesing solution of the photo resist film is low. When ozone with lower solubility in sulfuric 
acid is introduced into the sulfuric acid containing lower ratio of water, ozone is less dissolved into the 
processing solution. Thus, the introduction of ozone into the processing solution does not necessarily result 
in effective use of ozone. Accordingly, even when ozone is introduced into sulfuric acid, oxidizing ability of 
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ozone is not effectively utilized. 

On the other hand, in the processing by chemical solution containing sulfuric acid and hydrogen 
peroxide or chemical solution with dissolved ozone, various facilities for introducing the chemical solution 
are required, and also facilities for processing waste solution are needed. Further, it is necessary to provide 
5 a process to remove chemical solution by completely rinsing with ultra pure water after the processing of 
chemical solution. 

Under such circumstances, the dry method for processing is now more frequently used instead of the 
wet processing method using chemical solution. A typical dry method for removing photo resist film is a 
method using oxygen plasma. According to this method, oxygen plasma is generated by high frequency 

w energy to oxidize photo resist film and provides high oxidizing ability. However, during generation of 
plasma, high energy charged particles and ions are generated, and dielectric breakdown or property of the 
semiconductor device to be manufactured are impaired, and there is now strong demand on a dry method 
for removing photo resist without such problems. 

To overcome these difficulties, a method is now adopted to separate the plasma generator from the 

15 processing unit to remove organic substance. There is another dry method is adopted to remove organic 
film using ozone, which has high oxidizing ability next to fluorine. 

Fig. 2 shows the dry method for removing organic substance by ozone. A wafer 22 such as silicon, 
where an organic film 21 is formed, is placed on a substrate stage 25 kept at 200 ° C to 300 ° C by a heating 
device 24 in a processing unit 23, and a gas containing high concentration ozone generated by an ozone 

20 generator 27 is injected on the organic film through injection nozzles 26 mounted on upper portion of the 
processing unit, and the organic film is removed by ozone. To attain uniform processing of the organic film, 
the substrate stage 25 is rotated. To effectively utilize ozone, which is vulnerable to thermal decomposition, 
the portions for introducing and injecting ozone are cooled down so that high concentration ozone can be 
introduced into the processing unit. To decompose ozone remaining in the gas, which is discharged from 

25 the processing unit, an ozone decomposing unit 28 is provided. 

The dry processing by ozone is a very effective method without damaging the semiconductor device, 
and it is possible to remove the photo resist film by the processing using ozone in case of a normal photo 
resist film. However, in case reactive ion etching is performed or in case doping of impurities such as 
arsenic is carried out at high concentration by ion implantation, photo resist film is not completely removed 

30 and the residue may remain. 

Even in such case, it is possible to accomplish processing by increasing heating temperature of the 
substrate stage of the processing unit, while metal such aluminum used in the semiconductor device may 
undergo unnecessary diffusion by heat and the property of the semiconductor device may be deteriorated. 
Thus, there is also a problem in the processing at high temperature. 

35 In removing the organic film by oxygen plasma, the processing by plasma for long time may adversely 
affect the semiconductor device, and there is a problem in processing by oxygen plasma for long period in 
case of an organic film with high ion implantation and with high tolerance to oxygen plasma. 

It is an object of the present invention to provide a method, by which it is possible to remove a photo 
resist film, which is difficult to removed by a wet method using chemical solution, and also to remove photo 

40 resist film, which is deteriorated by ion implantation and is difficult to remove without processing at high 
temperature for long time by a dry method, by a processing at relatively low temperature within short time 
and without impairing semiconductor device. 

DISCLOSURE OF THE INVENTION 

45 

After a photo resist film is processed by immersing it in a mixed solution containing sulfuric acid and 
hydrogen peroxide according to a normal wet method for removing photo resist film, and a dry processing 
using ozone or oxygen plasma is then performed at relatively low temperature and in relatively short time 
without impairing semiconductor device. A substrate such as silicon, from which organic substance is not 
so completely removed, is rinsed by ultra pure water containing ozone in dissolved state or in bubbling state 
(hereinafter referred as "solution containing ozone). Thus, photo resist film after ion implantation with 
residue attached on it, not removable by normal wet type processing or by processing using ozone, can be 
completely removed. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a processing for removing an organic film by a wet method; 

Fig. 2 shows a processing for removing an organic substance by a dry method using ozone; 



EP 0 504 431 A1 



Fig. 3 represents a processing for removal by ultra pure water containing ozone after a wet processing 
using an oxidizing agent of the present invention; and 

Fig. 4 shows a processing for removal by ultra pure water containing ozone after a dry processing of an 
organic substance using ozone according to the present invention. 

5 

BEST MODE FOR CARRYING OUT THE INVENTION 

According to the present invention, a photo resist film is processed by immersing it in a mixed solution 
of sulfuric acid and hydrogen peroxide by a normal wet method for removing photo resist film, and a dry 
10 processing using oxygen plasma is performed at relatively low temperature and in relatively short time 
without impairing semiconductor device. Thus, a substrate such as silicon, from which organic substance is 
not completely removed, is rinsed by a solution containing ozone in dissolved state or in bubbling state (a 
solution containing ozone), prepared by introducing ozone into ultra pure water. As the result, a photo resist 
film after ion implantation with residue attached on it, not removable by normal wet type processing or by 
75 processing using ozone, can be completely removed. 

The processing by ozone is performed by processed water, which is prepared by supplying a gas 
containing ozone into ultra pure water. In supplying ozone into ultra pure water, not only gaseous ozone 
obtained from a silent discharge type generator, but also high concentration ozone water, obtained by an 
electrolysis unit for water are used, in which high concentration ozone water prepared by dissolving 
20 gaseous ozone in ultra pure water in advance or a lead dioxide electrode as anode and a cation exchange 
membrane of fluororesin type is used as solid macromolecular electrolyte. 

To obtain high concentration ozone in a silent discharge type ozone generator, it is desirable to supply 
a gas with high oxygen concentration such as pure oxygen to the ozone generator. 

Because the photo resist film is oxidized and decomposed in the processing using ozone by strong 
25 oxidizing action of oxygen generated when ozone is decomposed, it is possible to promote the processing 
by injecting ozone by increasing temperature of ultra pure water in a processing tank by ozone. In this case, 
it is preferable to maintain the temperature in the ozone processing tank at 40 °C to 100°C. 

If the concentration of the gas containing ozone to be supplied into the ozone processing tank is higher, 
higher rinsing effect can be obtained. Porous plate made of glass, ceramics, etc. with many fine pores may 
30 be provided on a portion to introduce ozone into ultra pure water. Thus, it is possible to promote the 
processing by ozone through promotion of dissolving of the gas containing ozone into ultra pure water by 
increasing contact with ultra pure water through formation of fine bubble by the porous plate. 

Because ozone has very high oxidizing effect and adversely affects human body, it is necessary to 
decompose ozone to oxygen by furnishing an ozone decomposing unit to decompose the discharged ozone 
35 in the ozone processing tank. 

By the method of the present invention, it is possible to remove the photo resist film of both positive 
and negative types. 

In the following, description will be given on the present invention, referring to the drawings. 
Fig. 3 shows an apparatus to be used for a method for removing a photo resist film in ultra pure water 
40 containing ozone after the photo resist film has been processed by a chemical solution. As shown in Fig. 3 
(A), a plurality of substrates 32, on which photo resist films 31 are formed, are accommodated in a cassette 
33, and this is immersed for a certain period of time in a wet processing tank 4, which is filled with a 
processing solution such as a mixed solution of sulfuric acid and hydrogen peroxide, and the photo resist 
films are removed by a wet method. Then, the cassette is immersed in an ozone processing tank 35 shown 
45 in Fig. 3 (B) and is processed. The ozone processing tank comprises a supply pipe 36 for ultra pure water, 
an ozone supply pipe 38 for supplying ozone generated in an ozone generator 37, and a solution discharge 
pipe 39. The temperature of the solution in the ozone processing tank is adjusted to a desired value by a 
heater 40 and a temperature regulator 41 . 

To prevent the contamination of working environment by ozone discharged from the ozone processing 
so tank, an ozone decomposing unit 42 is provided, and the discharge of ozone to the working environment is 
prevented. 

Fig. 4 shows a method for processing photo resist films in ultra pure water containing ozone by 
injecting ozone after the films have been processed by a dry processing using ozone. 

As shown in Fig. 4 (A), a substrate 52 with photo resist film 51 formed on it is placed on a substrate 
55 stage 54 in a processing chamber 53. The substrate stage 54 is rotatable by a rotating mechanism 55, and 
a heating element 56 is furnished in the substrate stage, and temperature is maintained at a predetermined 
value by a temperature controller 57. 

A gas containing ozone is generated in an ozone generator 58 and is injected through a plurality of - 
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injection nozzles 59, placed face-to-face to the substrate, toward the surface of the substrate. To prevent 
decomposition of the gas containing ozone by heat, a channel toward the processing chamber and the 
injection nozzles are cooled by a cooling medium 60 so that the gas containing high concentration ozone 
can reach the substrate surface uniformly. 

5 In the gas discharged from the ozone processing chamber, unreacted ozone remains together with 
carbon dioxide generated by decomposed organic substances and water, and this cannot be discharged. 
Thus, it is necessary to discharge the gas after ozone has been completely decomposed by the ozone 
decomposing unit 61 , which comprises an ozone decomposing heater or an ozone decomposing catalyst. 
In case the dry processing using ozone is performed by leaf type processing as in the present 

10 embodiment, the processing speed can be substantially increased by furnishing a plurality of processing 
chambers in a dry processing unit using ozone. 

After the processing by ozone has been completed, the substrate 52 is housed in a cassette 62 as 
shown in Fig. 4 (B) just as in the case of the substrate after the completion of processing by chemical 
solution. It is then immersed in an ozone processing tank 63, and the residue is removed by water 

75 containing ozone. 

The ozone processing tank comprises an ultra pure water supply pipe 64, an ozone supply pipe 66 for 
supplying ozone generated in an ozone generator 65, and a solution discharge pipe 67. The temperature of 
the solution in the ozone processing tank is regulated to a predetermined value by a heater 68 and a 
temperature regulator 69. 

20 It is preferable to furnish an inlet for the supply pipe 64 of ultra pure water on lower portion of the ozone 
processing tank and to provide the solution discharge pipe on upper portion of the ozone processing tank 
so that the solution is discharged by overflow. 

An ozone decomposing unit 70 is furnished to prevent the contamination of the working environment by 
ozone discharged from the ozone processing tank. 

25 In the following, the features of the invention will be described referring to several examples. 

(Example 1) 

On a silicon wafer of 150 mm in diameter, positive type photo resist (OFPR-800; Tokyo Ohka Kogyo 
30 Co., Ltd.) is coated in thickness of 1.5 urn, and exposure and development were performed. Then, ion 
implantation was carried out with arsenic at concentration of 1 x 10 l5 /cm 2 to 3 x 10 15 /cm 2 . This was 
immersed for 5 minutes in a processing solution, which contained sulfuric acid of 90% concentration and 
hydrogen peroxide of 35% concentration mixed at a ratio of 4:1. Further, this was immersed for 5 minutes 
at room temperature in ultra pure water with gas containing varying concentration of ozone and is then 
35 rinsed in running ultra pure water. 

The removal of photo resist film is not performed uniformly from wafer surface but it is influenced by a 
pattern formed on the photo resist surface. The present inventors studied a method to evaluate the removal 
of photo resist film and evaluated it by the following method. 

The mode of detachment differs according to form, line width, area, etc., and the larger the line width or 
40 the area is, the more rarely the detachment occurs. Thus, the pattern was divided into four parts for 
observation: portion with identification symbol, pad portion, lead portion and wiring portion, with difficulty of 
detachment in this order. Then, the wiring portion was divided into wiring top and a portion around wiring for 
observation. 

The results are summarized in Table 1 . A photo resist film completely detached is represented by o, a 
45 photo resist film partially remaining is shown by A, and a photo resist film not removed is shown by x. 
Comparison was also made by numerical values with complete removal as 100. 
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Table 1 



5 



Arsenic infusion cone, (cm 2 ) 


Ozone cone, (ppm) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation 
of detachment 


1 x 10 15 


95000 


0 


0 


0 


0 


100 


1 x 10 15 


57000 


0 


0 


0 


0 


100 


1 x 10 15 


41700 


0 


0 


0 


0 


100 


2x 10 15 


95000 


0 


0 


0 


0 


100 


2x 10 15 


57000 


o 


o 


0 


0 


100 


2x 10 15 


41700 


A 


A 


A 


0 


65 


3x 10 15 


95000 


0 


o 


0 


0 


100 


3x 10 1S 


57000 


A 


A 


A 


0 


65 


3x 10 15 


41700 


A 


A 


A 


0 


65 



20 

(Example 2) 



Instead of the gas containing ozone supplied to the ozone processing tank, ultra pure water with 
dissolved ozone was used, and the same processing as in the Example 1 was performed This was 
evaluated by the same method as in the Example 1 and the results are shown in Table 2. The ozone 
concentration in ultra pure water was expressed as ozone water concentration in Table 2. 



Table 2 



Arsenic infusion 
cone, (cm -2 ) 


Ozone water cone, (ppm) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation 
of detachment 


1 x 10 15 


21.8 


0 


0 


o 


o 


100 


2 x 10 15 


23.9 


0 


0 


0 


o 


100 


3x 10 15 


23.3 


A 


0 


0 


0 


95 



40 (Example 3) 



By varying the temperature of ultra pure water in the ozone processing tank, processing was performed 
by the same procedure as in the Example 1 except that the gas containing ozone was injected. The results 
are summarized in Table 3. 

45 

Table 3 



Arsenic infusion 
cone, (cm -2 ) 


Liquid 
temperature ( ' C) 


Ozone cone, 
(ppm) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation 
of detachment 


3x 10 15 


25 


57000 


A 


A 


A 


0 


65 


3x 10 15 


35 


57000 


A 


A 


A 


0 


65 


3x 10 15 


50 


57000 


A 


0 


0 


0 


95 


3x 10 15 


100 


57000 


0 


0 


0 


0 


100 
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(Example 4) 

The processing was performed only by the mixed solution of sulfuric acid and hydrogen peroxide and 
not by ozone, and the removal of photo resist was evaluated by the same method as in the Example 1 . The 
results are shown in Table 4. 

Table 4 



Arsenic infusion cone, (cm 2 ) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation of 
detachment 


1 x 10 15 


0 


0 


0 


0 


100 


1 x 10 15 


0 


0 


0 


0 


100 


2x 10 15 


A 


A 


A 


A 


100 


2x 10 15 


A 


A 


A 


0 


100 


3x 10 15 


A 


A 


A 


0 


100 


3x 10 15 


A 


A 


A 


o 


65 


3x 10 15 


A 


A 


A 


0 


65 



(Example 5) 

On a silicon wafer of 150 mm in diameter, positive type photo resist (OFPR-800; Tokyo Ohka Kogyo 
Co., Ltd.) was coated in thickness of 1.5 urn, and exposure and development were performed. Then, ion 
implantation was performed with arsenic at concentration of 1 x 10 15 /cm 2 to 4 x 10 15 /cm 2 . This was placed 
on a substrate stage in a dry ozone processing unit. With the substrate stage maintained at 300 *C, oxygen 
containing ozone at concentration of 60,000 ppm was supplied from injection nozzles at a flow rate of 10 
liters/min. for 2 minutes. 

In the ozone processing tank with the gas containing ozone at concentration of 95,000 ppm in ultra pure 
water, rinsing was performed for 5 minutes when arsenic concentration was 3x10 ,s /cm 2 , and for 6 minutes 
when it was 4 x 10 15 /cm 2 . This was evaluated by the same procedure as in the Example 1, and the results 
are shown in Table 5. 

Table 5 



Arsenic infusion 
cone, (cm -2 ) 


Liquid 
temperature (° C) 


Ozone cone, 
(ppm) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation 
of detachment 


1 x 10 15 


25 


95000 


0 


0 


o 


0 


100 


2x 10 15 


25 


95000 


0 


0 


0 


0 


100 


3x 10 15 


25 


95000 


0 


o 


o 


0 


100 


4x 10 15 


25 


95000 


0 


0 


0 


0 


100 



(Example 6) 

Ion implantation was performed by the same procedure as in the Example 5 on a silicon wafer with 
arsenic at concentration of 3 x 10 15 /cm 2 and 4 x 10 15 /cm 2 , and this was immersed for 5 minutes in a 
processing solution containing sulfuric acid of 90% concentration and hydrogen peroxide of 35% concentra- 
tion mixed at a ratio of 4:1. Then, this was immersed in an ozone processing solution of ultra pure water 
containing ozone for 5 minutes when the arsenic concentration was 3 x 10 15 /cm 2 , and for 6 minutes when 
the arsenic concentration was 4 x 10 15 /cm 2 , and this was rinsed for 5 minutes under running ultra pure 
water. 
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The removal of the photo resist was evaluated by the same procedure as in the Example 5, and the 
results are given in Table 6. 

Table 6 



Arsenic infusion 
cone, (cm -2 ) 


Liquid 
temperature (°C) 


Ozone cone, 
(ppm) 


Identification 
symbol 


Pad 


Lead 


Wiring 


Overall evaluation 
of detachment 


3x10 15 


25 


95000 


0 


o 


0 


0 


100 


4x 10 15 


25 


95000 


A 


A 


A 


0 


60 



INDUSTRIAL APPLICABILITY 

75 

By the method for processing organic film according to the present invention, it is possible to 
completely remove a photo resist film, which has been deteriorated by high concentration ion implantation 
or by reactive ion etching and which has been difficult in the past to remove by a dry type processing to 
remove organic film or by a wet type processing using solution containing sulfuric acid and hydrogen 
20 peroxide. This makes it possible to shorten the manufacturing process and to reduce percent defective in 
the manufacture of semiconductor device. 

Claims 

25 1. A method for removing an organic film from a substrate, characterized in that said substrate is 
immersed in an ozone processing tank where ozone is introduced in ultra pure water after the organic 
film on the substrate has been removed by a dry method or by a wet method using a solution 
containing an oxidizing agent. 

30 2. A method for removing an organic film according to Claim 1 , wherein a gas containing oxygen plasma 
or ozone is used in said dry process for removing. 

3. A method for removing an organic film according to Claim 1 , wherein said oxidizing agent is a mixed 
solution of sulfuric acid and hydrogen peroxide. 

35 

4. A method for removing an organic film according to Claim 1, wherein the organic film has been 
processed by reactive ion etching or ion implantation. 

5. A method for removing an organic film according to Claim 1, wherein the solution in the ozone 
40 processing tank is heated. 
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FIG. 2 



2 1 
22 





25 



BEST AVAILABLE COPY 



EP 0 504 431 A1 




CD 
CO 



CO 
CO 



CO 



CO 



ID 
CO 




V/////////////////// , 



CO 

CO 



CD 
CO 




CO 



BEST AVAILABLE COPY 



EP 0 504 431 A1 




CO 
CD 



CD 
CD 



r- \ 



CD 
CD 





BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 

International Application No PCT/ JP9 1 / 0 1 3 7 4 



1. CLASSIFICATION OF SUBJECT MATTER (II several classification symbols apply, Indicate all) • 


According to International Patent Classification (IPC) or to both National Classification and IPC 

Int. CI 5 H01L21/027 


II. FIELDS SEARCHED 


Minimum Documentation Searched 7 


Classification System I 


Classification Symbols 




IPC : H01L21/027, G03F7/40 


Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched • 


Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 


1970 - 1991 

1971 - 1991 




III. DOCUMENTS CONSIDERED TO BE RELEVANT ' 


Category * 


[ Citation of Document, " with Indication, where appropriate, of the relevant passages " 


Relevant to Claim No. 11 


A 


JP, A, 62-213127 (NEC Corp.), 
September 19, 1987 (19. 09. 87), 
(Family: none) 


1-5 


A 


JP, A, 64-8630 (Tokyo Electron K.K.), 
January 12, 1989 (12. 01. 89), 
(Family: none) 


1-5 


A 


JP, A, 64-76726 (Hitachi, Ltd.), 
March 22, 1989 (22. 03. 89), 
(Family: none) 


1-5 


' Special categories of cited documents: 10 

"A" document defining the general state of the art which Is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited- to establish the publication date ot another 
citation or other special reason (as specified) 

"0" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the International filing date but 
later than the priority date claimed 


T later document published after the International filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the Invention 

"X" document of particular relevance: the claimed Invention cannot 
be considered novel or cannot be considered to involve an 
inventive atep 

"Y~ document of particular relevance: the claimed Invention cannot 
be considered to Involve an inventive step when the document 
is combined with one- or more other such documents, such 
combination being obvious to a person skilled In the art 

"S" document member ot the same- patent family 


IV. CERTIFICATION 


Date of the Actual Completion of the International Search 

.December 2, 1991 (02. 12. 91) 


Date of Mailing of thla International Search Report 

December 17, 1991 (17. 12. 91) 


International Searching Authority 

Japanese Patent Office 


Signature ot Authorized Officer 



Form PCT/ISA/210 (second sheet) (January 1985) 



